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PENNSYLVANIA  IN  1979 


Compiled  by 
Robert  G.  Piotrowski 

ABSTRACT 

Oil  production  in  1979  totaled  2,816,682  barrels,  3,060  barrels  below 
the  2,819,742  barrels  produced  in  1978.  Oil  reserves  increased  from 
48,156,000  barrels  in  1978  to  50,845,000  barrels  in  1979,  a 6 percent 
increase.  Leading  counties  for  oil  production  were  McKean,  Venango, 
and  Warren;  these  also  have  the  largest  reserves.  In  1979,  secondary  wa- 
terflood production  in  the  Bradford  field  accounted  for  56  percent  of  the 
statewide  oil  production.  Two  new  waterflood  projects  were  begun  during 
the  year:  the  Highland  Warrant  project  in  the  Sackett  field,  Elk  County, 
and  the  Tally  Ho  project  in  the  Guffey  field,  McKean  County.  Two  old  ter- 
tiary projects  remained  active,  the  Penn  Grade  Micellar  Displacement 
project  at  Derrick  City  and  the  experimental  Maraflood  project  at  Cyclone. 
A third  tertiary  project  was  begun  adjacent  to  the  Maraflood  project  at  Cy- 
clone. All  of  these  tertiary  projects  are  in  the  Bradford  field. 

Gas  production  decreased  to  96,313  million  cubic  feet  in  1979  from 
97,763  million  cubic  feet  in  1978,  a 1.5  percent  decrease.  Gas  reserves, 
including  stored  recoverable  gas,  increased  from  2,093,516  million  cubic 
feet  in  1978  to  2,251,312  million  cubic  feet  in  1979,  up  7.5  percent. 

The  price  of  Penn  Grade  Crude  oil  ranged  from  $14.77  per  barrel  at 
the  beginning  of  1979  to  $38.00  per  barrel  by  year’s  end.  This  was  an  in- 
crease of  157  percent.  The  wellhead  price  paid  per  thousand  cubic  feet 
for  natural  gas  during  the  year  ranged  from  $0.30  per  thousand  cubic 
feet  under  old  contracts  to  as  high  as  $2.60  per  thousand  cubic  feet  for 
stripper  gas.  The  maximum  price  paid  for  new  gas  was  $2.17.  Ceiling 
prices  for  natural  gas  are  set  by  the  Natural  Gas  Policy  Act. 

The  total  number  of  wells  completed  in  Pennsylvania  in  1979  was 
1,941,  an  increase  of  193  wells  (11  percent)  over  1978.  Total  footage 
drilled  was  4,832,383,  an  increase  of  5 percent  over  1978  (4,581,717 
feet).  In  1979,  757  oil  wells  were  completed.  This  is  an  increase  of  200 
wells  or  36  percent  compared  to  1978.  The  three  most  active  counties  in 
oil  well  drilling  were  Venango,  Warren,  and  Forest,  where  approximately 
99  percent  of  all  oil  wells  were  drilled.  There  was  also  a large  increase  in 
oil-related  service  wells  during  the  year.  A total  of  1,043  gas  wells  were 
completed  in  1979,  which  is  a decrease  of  62  wells  or  6 percent  over 
1978.  The  five  most  active  counties  in  gas  well  drilling  were  Indiana,  Jef- 
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ferson,  Erie,  Westmoreland,  and  Armstrong,  where  approximately  1 
percent  of  all  gas  wells  were  drilled. 

Exploratory  wells  drilled  to  find  and  produce  hydrocarbons  in  unprovi 
areas  decreased  from  97  wells,  comprising  378,486  feet  of  hole,  in  191 
to  69  wells,  comprising  286,410  feet  of  hole,  in  1979,  a decrease  of ; 
percent  in  wells  and  24  percent  in  footage.  There  were  22  gas  discovert 
and  1 oil  discovery  in  1979. 

Seismic  exploration  activity  decreased  slightly  from  30.95  crew-montl 
in  1978  to  29.78  crew-months  in  1979.  Seismic  crews  operated  in  ] 
counties  in  Pennsylvania  during  the  year. 


INTRODUCTION 

Pennsylvania  oil  and  gas  statistics  reported  here  are  based  on  drillers’  re 
ords  and  location  plats  filed  with  the  Oil  and  Gas  Regulatory  Division  of  t 
Bureau  of  Topographic  and  Geologic  Survey,  the  administrative  and  reg 
latory  agency  for  the  oil  and  gas  laws.  Only  those  wells  are  reported  f 
which  records  and  plats  have  been  received  within  the  year.  This  includ 
wells  drilled  in  prior  years  for  which  records  were  submitted  and  received 
1979.  It  does  not  include  1979  wells  for  which  records  had  not  been  su 
mitted  within  the  year.  Oil  production  and  reserves  data  and  gas  products 
and  reserves  data  shown  in  Figures  1 through  7 were  obtained  from  f 
American  Petroleum  Institute  and  the  American  Gas  Association,  respe 
tively. 
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PRODUCTION  AND  RESERVES 

OIL  PRODUCTION 

In  1979,  a total  of  2,816,682  barrels  (bbl)  of  oil  was  produced  from  Upper 
Devonian  and  Silurian  sandstones,  compared  to  2,819,742  bbl  of  oil  in 
1978.  Included  in  that  total  is  the  production  of  crude  oil  formerly  desig- 
nated as  “Corning  Grade”  from  Medina  (Lower  Silurian)  sandstones  in 
Erie  and  Crawford  Counties,  amounting  to  70,440  bbl,  up  8,824  bbl  from 
1978.  All  oil  produced  in  Pennsylvania  is  now  designated  Penn  Grade 
Crude.  Production  of  natural  gas  liquids  decreased  15  percent  in  1979  (Fig- 
ure 1). 


Figure  1 . Oil  production  in  Pennsylvania,  1979 


1979 

1978 

% Change 

Cumulative 
to  12/31/79 

(1,000  barrels) 

Penn  Grade 
Natural  gas 

2,817 

2,820 

0 

1,297,755 

liquids 

57 

67 

- 15 

Figure  2 shows  the  amount  of  oil  production  and  total  number  of  pro- 
ducing wells  by  county.  The  total  oil  production  in  the  two  figures  differs 
because  Figure  1 is  based  on  actual  oil  produced  whereas  Figure  2 is  based 
on  oil  shipped  or  sold.  The  leading  counties  for  oil  production  in  1979  were 
McKean,  Venango,  and  Warren  Counties,  which  together  produced  ap- 
proximately 79  percent  of  the  total  oil  produced  in  Pennsylvania. 

DEVELOPED  OIL  RESERVES 

Total  developed  reserves  of  oil  in  the  Commonwealth  at  the  end  of  1979 
increased  6 percent  from  1978.  The  counties  that  had  the  greatest  reserves 
were  McKean,  Venango,  and  Warren.  New  reserves  were  added  in  McKean 
and  Elk  Counties.  Reserves  of  natural  gas  liquids  fell  18  percent.  Figure  3 
summarizes  proved  reserves  in  1979  and  1978. 

SECONDARY  AND  TERTIARY  OIL  RECOVERY  PROJECTS 

Eighty-four  service  wells  were  drilled  in  1979  compared  to  21  in  1978  and 
only  8 in  1977.  This  included  1 gas-storage  observation  well  in  Potter  Coun- 
ty, and  83  water-  or  gas-injection  wells;  59  wells  in  McKean  County,  20 
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Figure  2.  Oil  wells  and  crude  oil  produced  in  Pennsylvania  in  1978  and 

1 979,  by  counties* 


Crude  oil 

Number  of 

production  (barrels) 

producing  oil  wells 

County 

1979  1978 

12/31/79  12/31/71 

Allegheny 

63,515 

50,093 

340 

287 

Armstrong 

8,886 

8,731 

72 

72 

Beaver 

5,063 

4,940 

102 

102 

Butler 

67,703 

67,736** 

1,201 

1,210 

Clarion 

25,705 

25,574 

520 

495 

Clinton 

0 

52 

0 

1 

Crawford 

67,066 

59,125 

75 

71 

Elk 

15,884 

19,134 

230 

197 

Erie 

3,373 

1,131 

29 

14 

Fayette 

0 

0 

1 

1 

Forest 

114,220 

109,771 

975 

1,187 

Greene 

26,787 

24,113 

290 

301 

Indiana 

2,037 

521 

14 

2 

Jefferson 

5,130 

3,191 

29 

29 

Lawrence 

37 

0 

1 

0 

McKean 

942,031 

1,065,339 

12,247 

12,442 

Mercer 

994 

994 

47 

86 

Potter 

13,334 

14,461 

80 

80 

Venango  

590,124 

550,197 

6,845 

6,879 

Warren 

564,028 

473,421 

4,213 

3,757 

Washington 

128,123 

85,963 

607 

555 

Westmoreland 

365 

0 

7 

0 

Total 

2,644,405 

2,564,487** 

27,925 

27,768 

* Compiled  by  the  Pennsylvania  Department  of  Commerce,  Bureau  of  Statistics 
**  Revised  figures 


Figure  3.  Oil  reserves  in  Pennsylvania,  1 979 


1979 

1978 

% Change 

(1,000  barrels) 

Total  oil 

50,845 

48,156 

+ 6 

Natural  gas  liquids 

266 

323 

- 18 

wells  in  Forest  County,  2 wells  in  Potter  County,  and  2 wells  in  Elk  County 
This  is  a large  increase  in  oil-related  service  wells  during  the  year. 

Figure  4 shows  how  much  of  Pennsylvania’s  previous  production  was  dut 
to  secondary  recovery  and  that  the  Bradford  field  in  McKean  County  ac- 
counted for  the  majority.  In  1979,  47  new  water-injection  wells  were  drilled 
in  the  Bradford  field,  and  waterflood  production  in  the  field  was  56  percenl 
of  the  total  statewide  production. 
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Figure  4.  Annual  production  of  crude  oil  in  Pennsylvania 

Two  new  waterflood  projects  were  undertaken  in  1979.  The  Highland 
Warrant  waterflood  project  operated  by  Pennzoil  is  located  in  the  Sackett 
field,  Elk  County.  The  reservoir  is  the  Kane  Sand.  The  second  project  is  the 
Tally  Ho  waterflood  project  operated  by  Witco.  It  is  located  in  the  Guffey 
field,  McKean  County,  and  the  Bradford  Third  Sand  is  the  reservoir.  The 
most  active  secondary  recovery  project  during  1979  was  the  Bingham  Lease 
waterflood  operated  by  Pennzoil  in  the  Bradford  field,  McKean  County. 
Thirty-eight  water-injection  wells  were  completed  in  the  project  during  the 
year. 

The  Penn  Grade  Micellar  Displacement  Project  at  Derrick  City,  a joint 
effort  of  Pennzoil,  Witco,  Quaker  State,  and  the  U.  S.  Department  of 
Energy  for  tertiary  oil  recovery  from  the  Bradford  field,  is  reported  to  be 
progressing  satisfactorily.  Injection  of  the  micellar  solution  continued 
through  1979.  The  project  consists  of  24  acres,  within  which  are  16  input 
and  25  producing  wells  on  1.5-acre  spacing;  the  reservoir  is  the  Bradford 
Third  Sand.  The  experimental  Maraflood  project  in  the  tight  Bradford 
Sandstone  in  the  Bradford  field  at  Cyclone  (Project  #7),  jointly  sponsored 
by  Pennzoil  and  Witco,  is  in  a late  stage,  and  water  injection  is  continuing. 
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A third  tertiary  recovery  project  was  reported  begun  adjacent  to  Project  #' 
in  late  1979.  This  project  is  also  in  the  Bradford  Sandstone  in  the  Bradforc 
field. 


GAS  PRODUCTION 

Gas  production  in  1979  decreased  1.5  percent  from  1978,  totaling  96,3 T 
million  cubic  feet  as  compared  to  97,763  million  cubic  feet  in  1978.  Thi 
number  of  producing  gas  wells  increased  to  approximately  19,800  at  the  enc 
of  1979  from  approximately  18,900  producing  wells  at  the  end  of  1978.  Fig 
ure  5 gives  an  overview  of  gas  production  for  1979,  compared  to  1978. 


Figure  5.  Gas  production  in  Pennsylvania,  1979 


Cumulative 

1979 

1978 

% Change 

to  12/31/79 

(millions  of  cubic  feet ) 

Shallow  gas1 

83,787 

84,485 

- 1 

— 

Deep  gas2 

12,526 

13,278 

-6 

— 

Total  gas 

96,313 

97,763 

- 1 

9,299,929 

1 Shallow  gas:  from  Late  Devonian  or  younger  rocks;  generally  less  than  4,000  feet  deep. 

2 Deep  gas:  from  Middle  Devonian  or  older  rocks;  generally  more  than  4,000  feet  deep. 


GAS  RESERVES 

The  total  proved  recoverable  reserve  of  natural  gas  rose  7.5  percent  ovei 
1978,  and  stored  recoverable  gas  rose  9 percent  (Figure  6).  Figure  7 is  t 
graph  showing  production,  consumption,  and  reserves  of  natural  gas  ir 
Pennsylvania. 


Figure  6.  Gas  reserves  in  Pennsylvania,  1 979 


1979 

1978 

% Change 

(millions  of  cubic  feet) 

Total  gas 

2,251,312* 

2,093,516* 

+ 8 

Stored  recoverable  gas 

633,494 

582,260 

+ 9 

* Includes  stored  recoverable  gas 


GAS  STORAGE  FIELDS 

Gas  storage  fields  have  been  created  throughout  Pennsylvania  to  accumu 
late  gas  during  low-demand  periods  for  use  during  high-demand  periods. 

Storage  capacity  at  the  end  of  1979  was  757,610,049  thousand  cubic  feet 
an  increase  of  1 15,610,408  thousand  cubic  feet  from  1978.  Recoverable  ga: 


PRODUCTION  AND  RESERVES  7 


Figure  7.  Production,  consumption,  and  reserves  of  natural  gas  in  Pennsylvania 
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in  storage  in  1979  was  633,494,000  thousand  cubic  feet  compared  to 
582,260,406  thousand  cubic  feet  in  1978.  Figure  8 is  a map  showing  the  lo- 
cations and  names  of  all  active  gas  storage  fields  in  Pennsylvania. 
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Figure  8.  Active  gas  storage  fields  of  Pennsylvania 
NAMES  OF  ACTIVE  GAS  STORAGE  FIELDS  IN  PENNSYLVANIA 


ALLEGHENY  COUNTY 

1 . Bunola 

2.  Gamble  Hayden 

3.  Tepe 

4.  Murrysville 

5.  Mt.  Royal 

6.  Smith  Parke 


ARMSTRONG  COUNTY 

7.  Fair  and  Helm 

8.  South  Bend 
BEAVER  COUNTY 

9.  Black  Hawk 
BEDFORD  COUNTY 

10.  Five  Forks 


BEDFORD  COUNTY  (cont.) 

1 1 . Artemas 
BUTLER  COUNTY 

12.  Vardy 

13.  Portman 

14.  Hughes 


PRODUCTION  AND  RESERVES 
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NAME  OF  ACTIVE  GAS  STORAGE  FIELDS  IN  PENNSYLVANIA  ( Continued ) 


CAMBRIA  COUNTY 

GREENE  COUNTY  (cont.) 

POTTER  COUNTY  (cont.) 

15.  Rager  Mountain 

31.  Hunters  Cave 

49.  Hebron 

CLARION  COUNTY 

32.  Holbrook 

50.  Ellisburg 

16.  Truittsburg 

33.  Pratt 

51.  Harrison 

CLEARFIELD  COUNTY 

INDIANA  COUNTY 

52.  Wharton 

17.  Gourley-Miller 

34.  Alabran 

53.  Greenlick 

CLINTON  COUNTY 

35.  Kinter 

TIOGA  COUNTY 

18.  Leidy 

36.  Clark 

54.  Sabinsville 

19.  Tamarack-Downs 

37.  Schmidt 

55.  West  End  Tioga 

ELK  COUNTY 

JEFFERSON  COUNTY 

56.  Tioga 

20.  St.  Marys 

38.  Sprankle 

57.  Meeker 

21.  Boone  Mountain 

39.  Galbraith 

WARREN  COUNTY 

22.  Owls  Nest 

40.  Markle 

58.  Deerlick 

23.  Belmouth 

41.  Munderf 

59.  East  Branch  'A' 

ERIE  COUNTY 

McKEAN  COUNTY 

WASHINGTON  COUNTY 

24.  Meade 

42.  Meade  Run 

60.  Donegal 

25.  Corry 

43.  Keelor 

61  . Colvin 

FOREST  COUNTY 

44.  Swede  Hill 

62.  Finleyville 

26.  Queen 

45.  Wellendorf 

WESTMORELAND  COUNTY 

27.  Duhring 

46.  East  Branch  "B" 

63.  Seanor 

GREENE  COUNTY 

MERCER  COUNTY 

64.  Oakford 

28.  Majorsville-Heard 

47.  Henderson 

65.  Webster 

29.  Swarts  West 

POTTER  COUNTY 

66.  Patton 

30.  Swarts 

48.  Sharon 

OIL  AND  GAS  PRICES 

Practically  all  oil  production  in  Pennsylvania  is  classified  as  stripper  pro- 
duction (less  than  10  barrels  per  well  per  day).  The  stripper  price  for  Penn 
Grade  was  $14.77  per  barrel  on  January  1,  1979,  and  rose  157  percent  to 
$38.00  per  barrel  by  year’s  end  (Figure  9). 

All  natural  gas  prices  in  1979  were  subject  to  the  Natural  Gas  Policy  Act 
(N.G.P.A.),  which  was  signed  by  President  Carter  on  November  9,  1978.  It 

Figure  9.  Stripper  oil  prices  in  Pennsylvania,  1 979 


Month 

Price  per 
barrel 

January  1 , 1979 

$14.77 

May  1 , 1979 

15.50 

June  13,  1 979 

23.00 

July  26,  1979 

25.00 

August  1 , 1 979 

28.50 

October  1 , 1979 

32.50 

November  1 , 1979 

35.00 

December  1 , 1979 

37.00 

December  3 1 , 1979 

38.00 
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is  a comprehensive  revision  of  the  national  policy  concerning  natural  ga 
pricing  and  regulation.  The  Act  is  a gradual  move  toward  price  deregulatioi 
of  newly  discovered  natural  gas  by  1985  with  specific  price  increases  for  al 
categories  of  natural  gas  in  the  interim.  Further,  intrastate  gas  is  put  unde 
federal  price  controls  for  the  first  time. 

The  N.G.P.A.  divides  gas-pricing  categories  into  two  broad  groupings 
(1)  gas  under  interstate  contracts  when  the  act  was  passed,  and  (2)  gas  no 
under  contract  at  that  time  (Figure  10). 

Pricing  of  gas  under  interstate  contracts  when  the  N.G.P.A.  was  passei 
remains  set  at  the  “just  and  reasonable”  rates  established  by  the  Federa 
Energy  Regulatory  Commission  or  its  predecessor,  the  Federal  Power  Com 
mission. 

Producers  can  collect  prices  up  to  ceilings  set  by  the  N.G.P.A.  for  gas  no 
under  interstate  contract  when  the  Act  was  passed.  These  prices  are  maxi 
mum  prices  and  a lower  price  is  allowable  depending  upon  the  supply-and 
demand  situation.  Producers  are  required  to  apply  to  state  agencies  for  de 
terminations  that  gas  qualifies  for  pricing  under  one  of  four  categories.  Ii 
Pennsylvania,  this  agency  is  the  Division  of  Oil  and  Gas  Regulatioi 
(N.G.P.A.  Section)  of  the  Bureau  of  Topographic  and  Geologic  Survey  ii 
the  Department  of  Environmental  Resources.  State  agency  determination 
are  subject  to  review  by  the  Federal  Energy  Regulatory  Commission.  Appli 
cations  for  pricing  determinations  must  be  made  on  a well-by-well  basis 
and  the  burden  of  proof  for  eligibility  of  price  lies  upon  the  producer. 

The  actual  wellhead  price  paid  per  thousand  cubic  feet  for  natural  ga 
during  the  year  ranged  from  $0.30  in  old  contracts  to  as  high  as  $2.60  pe 
thousand  cubic  feet  for  stripper  gas.  The  maximum  price  paid  for  new  ga 
was  $2.17. 


DRILLING  AND  COMPLETIONS  COSTS 

The  costs  of  drilling  and  completing  wells  are  conventionally  given  in  dol 
lars  per  foot.  These  costs  vary  with  depth  of  drilling  and  method  of  comple 
tion.  The  costs  generally  increase  very  rapidly  as  wells  penetrate  below  th 
usual  drilling  depths  in  a given  area.  A dry  hole  will  normally  be  far  cheape 
than  a completed  producing  well  of  the  same  depth  because  there  are  n< 
completion  costs.  An  “ultra  deep”  exploratory  well  will  commonly  be  ex 
tremely  expensive  in  terms  of  costs  per  foot  due  to  provisions  for  problem 
not  usually  encountered  in  shallower  holes  or  in  areas  of  well-understooc 
subsurface  geology.  In  Pennsylvania,  where  shallow  drilling  is  the  rul< 
(average  depth  per  well  in  1979  was  2,490  feet),  a well  below  5,000  feet  i: 
considered  moderately  deep,  and  below  9,000  feet  ultra  deep. 

Due  to  widely  varying  conditions,  even  in  the  same  area,  and  inflationary 


Figure  10.  Gas  price  ceilings  under  Natural  Gas  Policy  Act  of  1979 


PRODUCTION  AND  RESERVES 
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increases  in  cost  of  such  items  as  steel  well  casing,  only  very  approximate 
cost  estimates  can  be  given. 

1.  Venango  County,  shallow  oil  well,  about  900  feet  deep.  Dry  hole,* 
about  $9  per  foot.  Completion,  about  $25-$27  per  foot. 

2.  McKean  County,  shallow  oil  well,  about  1,800-2,000  feet  deep.  Dry 
hole,*  about  $9  per  foot.  Completion,  about  $27  per  foot. 

3.  Indiana  County,  shallow  gas  well,  about  4,000  feet  deep.  Dry 
hole,*  about  $10  per  foot.  Completion,  about  $32-$35  per  foot. 

4.  Jefferson-Indiana-Clearfield  Counties,  deep  “Oriskany”  gas  well, 
about  7,500  feet  deep.  Dry  hole,*  about  $ 1 5-$  1 6 per  foot.  Comple- 
tion about  $25-$30  per  foot. 

5.  Somerset  County,  deep  “Oriskany”  gas  well,  about  9,000  feet 
deep.  Completion,  about  $39  per  foot. 

6.  Crawford  County,  deep  gas  well  producing  from  Lower  Silurian, 
about  5,000  feet  deep.  Dry  hole,*  about  $13-$14  per  foot.  Comple- 
tion, about  $28-$29  per  foot. 

7.  Centre  County,  “ultra  deep”  wildcat,  about  11,000  feet  deep. 
Completion,  about  $125-$200  per  foot. 

* No  attempt  at  completion. 


1979  DRILLING  AND  COMPLETIONS 

TOTAL  COMPLETIONS 

The  total  number  of  all  wells  completed  in  Pennsylvania  in  1979  was 
1,941  wells,  including  31  wells  drilled  deeper.  This  is  an  increase  of  193  wells 
(1 1 percent)  over  1978.  The  total  footage  drilled  was  4,832,383  feet,  an  in- 
crease of  250,666  feet  (5  percent)  over  1978.  The  average  depth  per  well  was 
2,490  feet.  The  seven  most  active  counties,  in  order  of  importance,  were  In- 
diana, Venango,  Warren,  Forest,  McKean,  Jefferson,  and  Erie,  where  ap- 
proximately 80  percent  of  all  wells  were  drilled  (Figure  11). 


OIL  COMPLETIONS 

The  total  number  of  oil  wells  completed  in  Pennsylvania  in  1979  was  757 
wells,  including  1 well  drilled  deeper.  This  is  an  increase  of  200  wells  (36  per- 
cent) over  1978.  The  total  footage  drilled  was  801,827  feet,  an  increase  of 
222,047  feet  (38  percent)  over  1978.  The  average  depth  per  well  was  1,059 
feet.  The  four  most  active  counties,  in  order  of  importance,  were  Venango, 
Warren,  Forest,  and  McKean,  where  approximately  99  percent  of  all  oil 
wells  were  drilled  (Figure  12). 


1979  DRILLING  AND  COMPLETIONS 
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Figure  1 1 . New  well  completions  and  old  wells 
drilled  deeper  in  Pennsylvania,  1979 

NEW  WELL  COMPLETIONS 


A verage 

No.  of  total  depth 

County  wells  (feet) 

Allegheny 3 3,352 

Armstrong 84  3,530 

Bedford 3 6,788 

Butler 1 2,754 

Cambria 6 3,747 

Clarion 18  2,262 

Clearfield 55  3,588 

Crawford 18  4,041 

Elk 4 2,532 

Erie 136  3,342 

Fayette 7 4,153 

Forest 171  1,081 

Greene 2 2,384 

Indiana 404  3,727 

Jefferson 143  3,402 

McKean 169  1,908 

Mercer 6 2,231 

Potter 6 2,324 

Somerset 8 8,886 

Tioga 1 5,138 

Venango 312  853 

Warren 200  1,045 

Washington 26  3,343 

Westmoreland 127  3,820 

Total 1,910  2,519 


OLD  WELLS  DRILLED  DEEPER 

A verage 

No.  of  amt.  deepened 

County  wells  (feet) 

Armstrong 1 1,537 

Butler 1 907 

Clarion 1 334 

Clearfield 1 

Elk 1 376 

Indiana 19  552 

Jefferson 2 83 

McKean 1 476 

Washington 1 1,865 

Westmoreland 3 1,497 

Total 31  666 
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Figure  12.  New  oil  well  completions  and  old  wells 
drilled  deeper  in  Pennsylvania,  1979 

NEW  OIL  WELL  COMPLETIONS 


A verage  A verage 

initial  total 

No.  of  production  depth 


County  wells  (bopd)*  (feet) 


Clarion 2 1 1,063 

Crawford 1 4 606 

Forest 144  12  1,042 

McKean 103  4 1,860 

Potter 1 not  given  1,440 

Venango 307  16  816 

Warren 196  19  1,021 

Washington 2 337  2,348 

Total 756  15  1,060 


OLD  OIL  WELL  DRILLED  DEEPER 

A verage  A verage 

initial  amount 

No.  of  production  deepened 
County  wells  (bopd)*  (feet) 

McKean ! 3 476 

* bopd  = barrels  of  oil  per  day 


GAS  COMPLETIONS 

The  total  number  of  gas  wells  completed  in  Pennsylvania  in  1979  wa 
1,043  wells,  including  29  wells  drilled  deeper.  This  is  a decrease  of  62  well 
(6  percent)  over  1978.  The  total  footage  drilled  was  3,687,025  feet,  a dt 
crease  of  107,486  feet  (3  percent)  over  1978.  The  average  depth  per  gas  we 
was  3,535  feet.  The  five  most  active  counties,  in  order  of  importance,  wer 
Indiana,  Jefferson,  Erie,  Westmoreland,  and  Armstrong,  where  approx 
mately  86  percent  of  all  gas  wells  were  drilled  (Figure  13). 

Figure  13.  New  gas  well  completions  and  old  wells 
drilled  deeper  in  Pennsylvania,  1979 

NEW  GAS  WELL  COMPLETIONS 


A verage  A verage 

initial  total 

No.  of  open  flow  depth 


County  wells  (Mcfgpd)*  (feet) 

Allegheny 3 78  3,352 

Armstrong 83  41  1 3,530 

Butler 1 20  2,754 


1979  DRILLING  AND  COMPLETIONS 
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Figure  13.  (Continued) 

NEW  GAS  WELL  COMPLETIONS 


County 

No.  of 
wells 

A verage 
initial 
open  flow 
(Mcfgpd)  * 

A verage 
total 
depth 
(feet) 

Cambria 

6 

313 

3,747 

Clarion 

15 

157 

2,085 

Clearfield 

52 

639 

3,553 

Crawford 

15 

2,161 

4,742 

Erie 

130 

1,173 

3,358 

Fayette 

6 

162 

4,168 

Forest 

4 

91 

1,701 

Indiana 

400 

790 

3,742 

Jefferson 

139 

525 

3,411 

McKean 

5 

136 

1,656 

Mercer 

5 

664 

2,603 

Potter 

2 

13 

1,523 

Somerset 

6 

1,742 

8,985 

Venango 

2 

48 

3,808 

Warren 

1 

1,100 

4,620 

Washington 

23 

207 

3,453 

Westmoreland 

116 

694 

3,820 

Total 

1,014 

738 

3,617 

OLD  GAS  WELLS  DRILLED  DEEPER 


A verage  A verage 

initial  amount 

No.  of  open  flow  deepened 


County  wells  (Mcfgpd)*  (feet) 

Armstrong ! 683  1,537 

Clarion 1 1 334 

Clearfield 1 134 

Elk I 5 376 

Indiana 19  1,179  552 

Jefferson 2 193  83 

Washington 1 93  1,865 

Westmoreland 3 958  1,497 

Total 29  916  664 


* Mcfgpd  = thousand  cubic  feet  of  gas  per  day 


COMBINATION  OIL  AND  GAS  WELL  COMPLETIONS 
(not  reported  separately  as  oil  or  gas) 

This  classification  refers  to  those  wells  that  are  primarily  oil  wells  but  that 
also  produce  100  thousand  or  more  cubic  feet  of  gas  per  day.  Because  most 
oil  wells  completed  in  Pennsylvania  are  drilled  in  partially  depleted  reser- 
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voirs,  most  produce  only  very  small  amounts  of  gas  with  the  oil.  Therefore, 
this  category  includes  only  a small  number  of  wells.  In  1979,  6 oil-and-gas 
wells  were  completed,  whereas  in  1978,  15  such  wells  were  completed  (Fig- 
ure 14). 

Figure  14.  New  combination  oil  and  gas  well  completions 
in  Pennsylvania,  1979 


A verage  A verage  A verage 

initial  initial  total 

No.  of  open  flow  production  depth 


County  wells  (Mcfgpd)*  ( bopd )**  (feet) 

Erie 1 800  4 2,655 

Forest 1 100  3 1,800 

Warren 3 108  9 1,416 

Westmoreland 1 473  1 4,291 

Total 6 283  6 2,166 


* Mcfgpd  = thousand  cubic  feet  of  gas  per  day 
**  bopd  = barrels  of  oil  per  day 


DRY  COMPLETIONS 

The  total  number  of  dry  holes  drilled  in  Pennsylvania  in  1979  was  51,  in- 
cluding 1 old  well  drilled  deeper  and  completed  dry.  This  compares  to  50 
dry-hole  completions  in  1978,  including  1 old  well  drilled  deeper  and  com- 
pleted dry.  The  comparative  footages  are  179,858  in  1979  and  148,760  in 

1978.  Figure  15  shows  the  number  of  dry  holes  drilled  and  deepened  in 

1979. 


MISCELLANEOUS  COMPLETIONS 

Comprised  under  this  heading  are  stratigraphic  or  core  tests,  which  are 
holes  drilled  basically  for  subsurface  information;  water-input  wells  for 
secondary  recovery  by  waterflood  operations;  air-  or  gas-injection  wells  for 
secondary  oil  recovery  by  air  or  gas  drive;  water-supply  wells  for  water- 
floods;  liquid-waste-disposal  wells;  and  gas-storage  observation  wells.  Fluc- 
tuations in  this  category  are  usually  not  significant  as  an  indicator  of  gener- 
al activity.  However,  in  1979,  84  miscellaneous  wells  were  completed,  com- 
pared to  21  in  1978  and  only  8 in  1977.  This  total  included  1 gas-storage  ob- 
servation well  and  83  water-  or  air-injection  wells  for  secondary  oil  recovery 
operations.  This  is  a large  increase  in  oil-related  service  wells  during  the  year 
(Figure  16). 


1979  DRILLING  AND  COMPLETIONS 
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Figure  15.  New  dry-hole  completions  and  old  wells  drilled 
deeper  but  completed  dry  in  Pennsylvania,  1 979 


NEW  DRY-HOLE  COMPLETIONS 


A verage 

No.  of 

total  depth 

County 

dry  holes 

(feet) 

Armstrong 1 3,550 

Bedford 3 6,788 

Clarion 1 7,316 

Clearfield 3 4,188 

Crawford 2 502 

Elk 2 2,724 

Erie 5 3,067 

Fayette 1 4,060 

Forest 2 4,323 

Greene 2 2,384 

Indiana 4 2,220 

Jefferson 4 3,074 

McKean 2 1,755 


Mercer 1 373 

Somerset 2 8,586 

Tioga 1 5,138 

Venango 3 2,633 

Washington 1 2,802 

Westmoreland 10  3,783 


Total 


50 


3,579 


Butler 


OLD  WELL  DRILLED  DEEPER,  COMPLETED  DRY 


County 


A verage 

No.  of  amt.  deepened 

wells  (feet) 


1 


907 


Figure  16.  Service  well  completions  in  Pennsylvania,  1979 


County 

No.  of 
wells 

A verage 
total  depth 
(feet) 

Elk 

2 

2,341 

Forest 

20 

875 

McKean 

59 

2,018 

Potter 

3 

3,153 

Total 

84 

1,794 

NUMBER  OF  WELLS 
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OIL  AND  GAS  DEVELOPMENTS  IN  1979 


DRILLING  AND  PRODUCTION  ACTIVITY 

(classified  as  shallow  or  deep) 

Drilling  and  production  in  Pennsylvania  is  classified  by  the  Pennsylvania 
Geological  Survey  as  follows:  (1)  shallow,  based  on  reservoirs  in  rock  for- 
mations of  Pennsylvanian,  Mississippian,  and  Late  Devonian  age,  generally 
less  than  4,000  feet  deep,  and  (2)  deep  reservoirs,  which  are  in  rock  forma- 
tions of  Middle  Devonian  or  older  age,  generally  over  4,000  feet  deep. 

The  shallow  reservoirs  generally  produce  both  oil  and  gas;  the  deep  al- 
most entirely  gas.  Figure  17  is  a graph  showing  the  shallow-well  activity 
from  1950-1979. 


Figure  17.  Shallow  well  activity,  1950-1979  (Late  Devonian  or  younger 
producing  horizons;  generally  less  than  4,000  feet) 


OTHER  ACTIVITIES 
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The  Medina  (Lower  Silurian)  sandstones  of  Erie  and  Crawford  Counties 
are  usually  less  than  4,000  feet  deep.  They  produce  a small  amount  of  oil 
with  the  gas  and  are  regarded  as  deep  horizons  due  to  their  geologic  age. 
This  exception  is  restricted  to  the  northwest  corner  of  the  Commonwealth. 

Deep  drilling  was  up  from  148  wells  in  1978  to  175  wells  in  1979.  Erie 
County,  where  134  such  wells  were  drilled,  was  the  most  active  deep-drilling 
area;  128  were  gas  wells,  1 was  a combination  oil  and  gas  well,  and  5 were 
dry.  Figure  18  is  a graph  showing  the  annual  rate  of  deep  exploration  and 
development  from  1930  through  1979. 

The  Amoco  tt  1 Svetz,  drilled  in  Somerset  County  in  1974  to  21,460  feet,  is 
still  the  deepest  penetration  in  the  Appalachian  Basin.  Figure  19  shows  1979 
completions  divided  into  wells  in  Late  Devonian  and  younger  formations 
and  wells  in  Middle  Devonian  and  older  formations. 

A total  of  12,526  million  cubic  feet  of  gas  and  70,440  barrels  of  oil  were 
produced  from  deep  reservoirs  in  1979.  A summary  by  field  and  pool  of 
deep  gas  production  in  1979  and  the  cumulative  production  from  these  res- 
ervoirs is  given  in  Figure  20.  The  producing-depth  record  still  stands  at 
11,458  feet  from  the  Tuscarora  (Lower  Silurian)  sandstone  in  Summit  field, 
Fayette  County. 


OTHER  ACTIVITIES  RELATED  TO 
OIL  AND  GAS  DEVELOPMENTS 

GEOPHYSICAL  ACTIVITY 

The  principal  nondrilling  exploratory  tool  used  in  Pennsylvania  is  the  ex- 
ploration seismograph,  which  can  give  approximate  to  excellent  indications 
of  the  attitude  of  the  rocks  at  depth  by  measuring  the  time  of  travel  of  vi- 
brations to  and  from  the  surface.  The  principal  technique  now  in  use  in 
Pennsylvania  is  Vibroseis,  wherein  seismic  pulses  are  generated  at  the  sur- 
face by  mechanical  means,  rather  than  by  using  explosives  in  very  shallow 
drill  holes.  The  work  is  usually  done  by  contract  crews,  and  the  intensity  of 
activity  is  gauged  by  the  number  of  crew -months  of  operations.  Seismic  ex- 
ploration was  down  slightly  from  30.95  crew -months  in  1978  to  29.78  crew- 
months  in  1979.  Seismic  surveys  were  reported  in  Bedford,  Cambria,  Cen- 
tre, Columbia,  Fayette,  Fulton,  Luzerne,  Lycoming,  Mercer,  McKean, 
Montour,  Northumberland,  Snyder,  Somerset,  Tioga,  Warren,  Westmore- 
land, Union,  and  Venango  Counties.  Seven  seismic-survey  permits  were  is- 
sued by  the  Department  of  Environmental  Resources  for  evaluation  of  State 
Forest  lands  in  the  Forbes,  Gallitzin,  Moshannon,  Tiadaghton,  and  Tioga 
State  Forests  in  Bedford,  Centre,  Lycoming,  Somerset,  Tioga,  Union,  and 
Westmoreland  Counties. 
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Figure  19.  Drilling  and  completion  of  wells  reported,  1979 
(according  to  geologic  age  and  depth  of 
producing  horizons) 


Shallow  — Late  Devonian  and  younger 


NEW  WELLS 

Gas 857 

Oil 756 

Oil  and  gas 5 

Dry 34 

Total 1,652 

DEEPENED  WELLS 

Gas 29 

Oil 1 

Dry 1 

Total 31 

MISCELLANEOUS  WELLS 

Service 83 


Deep  — Middle  Devonian  and  older 


NEW  WELLS 

Gas 157 

Oil  and  gas 1 

Dry 16 

Total 174 

MISCELLANEOUS  WELL 

Service 1 

TOTAL  ALL  WELLS  DRILLED 1,941 


ACTIVITIES  ON  STATE  LANDS 

At  the  end  of  1979,  there  were  48  active  oil  and/or  gas  leases  on  Pennsyl- 
vania Game  Commission  lands,  totaling  69,227  acres.  This  compares  to  47 
active  leases  in  1978  totaling  63,755  acres.  During  the  year,  no  additional 
acres  of  Game  Commission  lands  were  put  under  lease.  There  were  37  pro- 
ducing gas  wells  on  12  of  the  leases.  The  total  production  for  1979  from 
these  wells  was  377,687  thousand  cubic  feet  of  gas.  One  lease  produced 
22.91  barrels  of  oil. 

In  1979,  income  from  oil  and  gas  activities  on  State  Forest  lands  totaled 
$1,332,244.  These  monies  were  obtained  from  production  royalties,  gas 
storage  and  exploration  acreage  rentals,  pipeline  rights-of-way,  and  seismic 
permits.  Of  this  total,  royalty  payments  for  the  year  amounted  to  $41,100 
for  381,405  thousand  cubic  feet  of  gas.  Rentals  for  existing  wildcat  (ex- 
ploratory) acreage  and  past  leasing  programs  totaled  $670,733,  and  storage 
rentals  were  $607,064.  Other  income  for  pipeline  rights-of-way,  compressor 
station  (location)  rentals,  and  seismic  surveys  totaled  $13,347. 
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OIL  AND  GAS  DEVELOPMENTS  IN  1979 


During  the  year,  21,950  acres  of  additional  State  Forest  lands  was  leased 
for  exploratory  and  development  drilling  in  Centre,  Clinton,  Lycoming, 
and  Somerset  Counties.  The  bonus  bid  for  the  acreage  averaged  $20.96  per 
acre,  for  a total  of  $460,072.  In  October,  287  acres  of  the  Moshannon  State 
Forest  was  placed  under  lease  to  be  included  in  the  Boone  Mountain  gas 
storage  field. 

At  the  end  of  the  year,  272,174  acres  of  State  Forest  and  Park  lands  was 
currently  under  lease  for  oil  and  gas  exploration  and  development.  This  in- 
cludes 100,493  acres  in  gas  storage  areas. 


1 979  ©II  AND  GAS  EXPLORATORY  AND 
DEVELOPMENT  HIGHLIGHTS 


These  classifications  apply  to  the  same  wells  reported  under  drilling  and 
completions. 


EXPLORATORY  WELLS 

An  exploratory  well  is  a well  drilled  to  (1)  find  and  produce  oil  or  gas  in 
an  unproved  area;  (2)  find  a new  reservoir  in  a field  previously  found  to  be 
productive  of  oil  or  gas  in  another  reservoir;  or  (3)  extend  the  limits  of  a 
known  oil  or  gas  reservoir.  Exploratory  wells  include  the  following:  new 
field  wildcat,  new  pool  wildcat,  deeper  pool  test,  shallower  pool  test,  or  out- 
post extension  test.  If  the  well  is  not  completed  for  production,  it  is  an  ex- 
ploratory dry  hole.  Exploratory  drilling  in  1979  (69  wells)  was  down  29  per- 
cent from  1978  (97  wells),  and  the  success  ratio  was  78  percent  (see  Figure  21 
for  locations  of  all  exploratory  wells  drilled  in  1979). 

DEVELOPMENT  WELLS 

In  general,  a development  well  is  a well  drilled  within  the  proved  area  of 
an  oil  or  gas  reservoir  to  the  depth  of  a stratigraphic  horizon  known  to  be 
productive.  If  the  well  is  completed  for  production,  it  is  classified  as  an  oil 
or  gas  development  well.  If  the  well  is  not  completed  for  production,  it  is 
classified  as  a dry  development  hole.  Development  drilling  in  1979  was  up 
10  percent  from  1978,  and  had  a 98  percent  success  ratio. 

Figure  22  shows  both  exploratory  and  development  drilling  for  1979  by 
type  of  well  (oil,  gas,  etc.)  and  gives  total  footage.  Figure  23  shows  explora- 
tory drilling  in  Pennsylvania  by  exploratory  classification  and  type  of  well. 

Explanations  for  exploratory  and  development  wells  are  modified  from 
definitions  used  by  the  Committee  on  Statistics  of  Drilling  of  the  American 
Petroleum  Institute/American  Association  of  Petroleum  Geologists. 
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Figure  21.  Map  of  exploratory  wells  in  Pennsylvania  reported  in  1 979 


Figure  22.  Exploratory  and  primary  development  and  drilling  footages  reported,  1979  and  1978 
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Figure  23.  Exploratory  drilling  in  Pennsylvania  by  classification 
and  type  of  well,  1979 


Classification  and 
type  of  well 

No.  of 
wells 

Footage 

NEW  FIELD  WILDCATS 

Gas 

8 

45,118 

Dry 

6 

31,957 

Subtotal 

14 

77,075 

NEW  POOL  WILDCATS 

Oil 

1 

1,570 

Gas 

10 

40,482 

Subtotal 

11 

42,052 

SHALLOWER  POOL  TESTS 

Gas 

2 

4,990 

Dry 

1 

934 

Subtotal 

3 

5,924 

DEEPER  POOL  TESTS 

Gas 

2 

12,676 

Drv 

3 

17,210 

Subtotal 

5 

29,886 

OUTPOST  EXTENSIONS 

Oil 

1 

1,716 

Gas 

30 

117,007 

Dry 

5 

12,750 

Subtotal 

36 

131,473 

GRAND  TOTAL  EXPLORATORY 

WELLS 

69 

286,410 

HIGHLIGHTS  OF  1979  EXPLORATION 

Amoco  Production  Company  and  U.G.I.  Development  Corporation  of 
Valley  Forge,  Pennsylvania,  whose  gas  utility  division  services  customers  in 
eastern  Pennsylvania,  began  an  extensive  exploratory  drilling  program  in 
Pennsylvania  in  1977.  During  1977,  four  new  fields  were  discovered,  three 
in  Somerset  County  and  one  in  Centre  County.  In  1978,  one  field  was  com- 
pleted in  Fayette  County.  This  deep  drilling  program  was  continued  in  1979, 
and  a total  of  seven  wells  were  completed  during  the  year,  five  producers 
and  two  dry  holes.  This  1979  drilling  program  has  been  centered  in  Somer- 
set and  Centre  Counties,  and  a significant  deep  test  was  made  in  Northum- 
berland County. 

In  Somerset  County,  three  new  fields  were  discovered  in  1979,  the 
Bakersville  field,  the  Shamrock  field,  and  the  Rockwood  field.  Each  field 
produces  from  the  Oriskany  sandstone  at  depths  ranging  from  8,777  feet  to 
9,050  feet.  The  initial  potential  of  the  wells  ranged  from  1,550  Mcfgpd  to 
2,500  Mcfgpd. 
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In  Centre  County,  drilling  continued  in  the  vicinity  of  the  Devils  Elbow 
field,  discovered  in  1977  by  the  Amoco  and  U.G.I.  # 1 Texasgulf  well,  which 
has  remained  an  incomplete  tight  hole  through  1979.  This  well  is  reported  to 
have  had  an  initial  potential  of  37,000  Mcfgpd  natural  open  flow  from  the 
Lower  Silurian  Tuscarora  sandstone.  The  total  depth  of  the  well  is  11,187 
feet.  An  offset  development  well,  ft 2 Texasgulf,  was  drilled  in  1978  to  a 
total  depth  of  13,052  feet  and  plugged  as  a dry  hole.  A second  development 
well,  #1  C&K  Coal,  was  also  drilled  in  1978  and  remains  a tight  hole.  It  is 
reported  to  have  been  completed  at  a total  depth  of  1 1,170  feet  and  to  be 
producing  an  unknown  quantity  of  gas  from  the  Tuscarora.  In  1979, 
Amoco  drilled  the  #2  Griffith  well  to  a total  depth  of  6,884  feet,  at  which 
point  mechanical  problems  were  encountered  and  the  hole  was  junked.  The 
rig  was  skidded  approximately  50  feet  and  is  drilling  to  a permitted  depth  of 
9,000  feet.  The  well  is  an  extension  of  the  Devils  Elbow  field. 

In  Northumberland  County,  Amoco  is  drilling  a significant  deep  wildcat, 
#2  Wilhour,  permitted  to  14,000  feet.  This  well  is  located  in  the  Valley  and 
Ridge  province  of  the  Appalachian  Basin  and  is  a test  of  overthrust  struc- 
ture. The  well  was  drilling  at  year’s  end. 

Medina  (Lower  Silurian)  sandstone  gas  development  in  northwestern 
Pennsylvania  continued  during  the  year  at  a rapid  pace.  A total  of  128  new 
gas  wells  and  one  oil  and  gas  combination  well  were  completed  in  Erie 
County  in  the  Medina  Sandstone  Group.  Several  new  fields  and  pools  were 
completed  in  Erie,  Crawford,  and  Warren  Counties. 

Figures  21 , 24,  and  25  include  a map  showing  the  1979  exploratory  effort, 
a table  showing  all  1979  new  field  and  new  pool  discoveries,  and  a table 
showing  selected  exploratory  failures. 


PROJECTS  IN  PROGRESS  IN  1979,  OIL  AND 
GAS  GEOLOGY  DIVISION 

OIL  AND  GAS  BASE  MAP  PROGRAM 

Thirty-two  base  maps  showing  locations  of  oil  and  gas  wells  and  the  out- 
lines of  oil,  gas,  and  gas  storage  fields  are  available  (see  Figure  26  for  index 
map  of  the  area  covered).  Each  base  map  encompasses  four  15-minute 
topographic  quadrangles  at  a scale  of  1 :62,500,  or  one  inch  equals  approxi- 
mately one  mile.  A 5-minute  grid,  quadrangle  names,  county,  boundaries, 
and  major  rivers  and  towns  make  up  the  background  of  the  base  map.  All 
known  deep  wells  (wells  that  penetrated  Middle  Devonian  or  older  rocks) 
and  those  shallow  wells  (wells  not  reaching  Middle  Devonian)  on  record 
with  the  Survey  are  located.  Status  (dry,  oil,  gas,  etc.)  of  each,  and  elevation 
and  total  depth  of  many  are  shown.  Symbols  indicate  whether  borehole  geo- 


Figure  24.  Reported  new  field  and  new  pool  discoveries  in  Pennsylvania,  1979 
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Figure  25.  Selected  exploratory  failures  reported  in  Pennsylvania,  1 979 
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Figure  26.  Index  of  available  subsurface  base  maps 


physical  log  and  sample  data  are  on  file  in  the  Survey’s  Oil  and  Gas  Geology 
Division  office  in  Pittsburgh.  An  index  map  near  the  legend  shows  the  out- 
lines of  oil,  gas,  and  gas  storage  fields  within  the  mapped  area,  thus  indicat- 
ing the  extent  of  areas  of  pre-1956  drilling.  A list  of  field  names  is  also  in- 
cluded. All  maps  were  updated  in  1979. 

Paper  prints  of  the  base  maps  may  be  obtained  by  writing  to  the  State 
Book  Store,  P.  O.  Box  1365,  Harrisburg,  Pennsylvania  17125.  The  cost  of 
each  base  map  is  $0.50,  plus  a 6 percent  sales  tax  to  Pennsylvania  residents. 
A check  for  the  appropriate  total  amount,  made  payable  to  the  Common- 
wealth of  Pennsylvania,  must  accompany  the  order.  When  ordering,  please 
specify  the  map  number. 

A cross  index  of  state  permit  numbers  and  quadrangle  map  numbers  used 
on  the  base  maps  is  available  from  the  Oil  and  Gas  Geology  Division  of  the 
Pennsylvania  Geological  Survey,  1201  Kossman  Building,  100  Forbes 
Avenue,  Pittsburgh,  Pennsylvania  15222.  This  index  is  arranged  by  quad- 
rangles. Please  specify  the  quadrangle  when  requesting  this  literature. 
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PENNSYLVANIA  OIL  AND  GAS  FIELDS  PROJECT 

by  John  A.  Harper  and  Christopher  D.  Laughrey 

The  Pennsylvania  Geological  Survey,  Oil  and  Gas  Geology  Division,  is 
being  funded  by  the  University  of  Oklahoma  to  update,  standardize,  and 
provide  historical  data  on  Pennsylvania’s  oil  and  gas  fields.  The  two-year 
project  involves  three  major  tasks:  (1)  determination  of  the  historical  data 
(names,  dates  of  discovery  and  production,  geographic  location)  of  all  the 
fields  in  Pennsylvania;  (2)  determination  of  production  reservoirs  and  the 
discovery  and  production  dates,  depths,  and  trap  types  for  each  field;  and 
(3)  encoding  this  information  into  the  University  of  Oklahoma’s  computer 
system. 

Determining  the  historical  data  has  presented  numerous  problems.  Some 
of  the  information  has  been  lost  with  time,  whereas  other  information  is 
confused  because  different  workers  have  used  different  names,  dates,  and 
geographic  localities.  Data  were  gathered  from  many  documents,  published 
and  unpublished,  from  the  Second,  Third,  and  Fourth  Pennsylvania 
Geological  Surveys,  the  U.  S.  Geological  Survey,  and  professional  publica- 
tions, as  well  as  from  well  records,  old  well  data  cards,  and  other  informa- 
tion in  the  Survey’s  files.  The  project  requires  not  only  the  designation  of 
fields,  but  also  their  definitions  and  limits.  The  reader  is  referred  to  pre- 
viously published  oil  and  gas  fields  maps  (see  Figure  27)  to  see  how  the 
fields  have  developed  over  the  years.  Boundaries  between  the  fields  and 
pools  were  designated  in  a semi-arbitrary  fashion.  The  original  producing 
areas  of  each  field  were  determined  and  then  common  boundaries  were 
chosen  approximately  halfway  between  them.  The  lines  were  drawn  using 
key  topographic  and  geographic  features. 

Determination  of  the  producing  reservoirs  for  each  field  requires  looking 
at  operators’  well  records  and  searching  through  old  publications.  The  ma- 
jority of  the  time  spent  during  the  first  year  of  the  project  was  used  in  desig- 
nating the  production  reservoirs  for  each  of  the  approximately  27,000  well 
records  in  the  Survey’s  files  and  spotting  this  information  on  data  compila- 
tion maps.  The  names  used  in  this  project  for  reservoirs  are,  for  the  most 
part,  general  group  names.  The  reader  should  refer  to  the  generalized  strati- 
graphic charts  compiled  by  Heyman  (1977  and  1979)  for  these  names.  In  ad- 
dition, Figure  28  indicates  the  group  names  used  in  the  fields  map  project 
for  Mississippian  and  Upper  Devonian  reservoirs. 

The  final  product  of  this  project,  a revised  oil  and  gas  fields  map,  will  be 
unique  to  Pennsylvania  in  that  it  will  show  graphically  the  main  producing 
reservoirs  and  boundaries  for  each  field.  The  reservoirs  will  be  indicated  by 
various  colors  and  patterns,  resulting  in  a “geologic  map”  appearance.  This 
will  enable  the  viewer  to  see  at  a glance  the  major  reservoirs  in  any  area  of 
interest.  In  addition,  the  oil  fields  will  be  patterned  to  distinguish  them  from 
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Figure  27.  Previous  Pennsylvania  oil  and  gas  fields  maps 

1.  Carll,  J.  F.,  1890.  Seventh  report  on  the  oil  and  gas  fields  of  western  Pennsylvania  for  1887, 

1888.  Pennsylvania  Geological  Survey,  2nd  ser.,  v.  15,  356  p. 

Plate  2 is  an  oil  and  gas  fields  map  showing  general  outlines  of  the  producing  areas.  Al- 
most every  field  is  oriented  along  structural  trends. 

2.  Hice,  R.  R.,  1916.  Oil  and  gas  map  of  southwestern  Pennsylvania.  Pennsylvania  Geological 

Survey,  3rd  ser.,  22  p. 

This  unnumbered  publication  of  the  Third  Survey  accompanies  a 1:250,000  scale  map  of 
the  oil  and  gas  fields  south  of  latitude  41  °15  ' N,  and  west  of  longitude  78°30 ' W.  Fields 
are  still  oriented  along  structural  axes,  but  are  beginning  to  expand. 

3.  Ashley,  G.  H.,  and  Robinson,  J.  F.,  1922.  The  oil  and  gas  fields  of  Pennsylvania.  Pennsyl- 

vania Geological  Survey,  4th  ser. , Mineral  Resource  Report  1 , 79  p . 

The  first  comprehensive  report  on  the  oil  and  gas  fields  of  Pennsylvania  and  the  first  com- 
prehensive report  on  oil  and  gas  in  general  since  Card’s  work  in  the  1880’s.  Plate  1 is  an  oil 
and  gas  fields  map  showing  the  coalescing  of  shallow  fields.  The  map  also  lists  the  pro- 
ducing reservoirs  from  each  field. 

4.  Sisler,  J.  D.,  Ashley,  G.  H.,  Moyer,  F.  T.,  and  Hickock,  W.  O.,  1933.  Contributions  to  oil 

and  gas  geology  of  western  Pennsylvania.  Pennsylvania  Geological  Survey,  4th  ser.,  Min- 
eral Resource  Report  19,  94  p. 

Four  articles  on  oil  and  gas  geology  in  Pennsylvania  are  presented  with  an  accompanying 
oil  and  gas  fields  map.  The  fields  map  shows  structure  contours  as  well  as  the  fields. 

5.  Lytle,  W.  S.,  and  Fairall,  Virginia,  1964.  Oil  and  gas  fields  of  Pennsylvania.  Pennsylvania 

Geological  Survey,  4th  ser.,  Map  3,  1964ed. 

The  map,  which  does  not  have  an  accompanying  text,  shows  the  distinction  between  shal- 
low and  deep  fields  for  the  first  time. 

6.  Lytle,  W.  S.,  and  Balogh,  L.  J.,  1977.  Oil  and  gas  fields  of  Pennsylvania.  Pennsylvania 

Geological  Survey,  4th  ser.,  Map  3,  1977  ed. 

This  most  recent  map  includes  pools  and  storage  areas  as  well  as  fields. 

gas  fields.  Field  and  pool  boundaries  will  be  added  to  graphically  separate 
the  formally  named  producing  areas,  and  each  field  and  pool  will  have  a 
number  or  letter  designation.  Storage  fields  and  pools  are  to  be  a single  col- 
or as  in  the  present  fields  map. 

The  project  will  be  completed  with  the  final  drafting  and  printing  of  the 
oil  and  gas  fields  map.  It  is  hoped  that  this  map  and  the  project  that  ini- 
tiated it  will  offer  some  clarification  and  stability  to  the  present  and  future 
designation  of  fields  and  pools  in  Pennsylvania,  and  to  the  classification  of 
wells  within  them. 
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Piotrowski,  R.  G.,  and  Harper,  J.  A.  (1979),  Black  shale  and  sandstone  facies  of  the  Devonian 
“Catskill”  clastic  wedge  in  the  subsurface  of  western  Pennsylvania , METC/EGSP  Series 
#13,  Morgantown,  West  Virginia,  40  p. 

OR1SKANY  SANDSTONE  PROJECT 

by  Kathleen  D.  Abel  and  Louis  Heyman 

A regional  study  of  the  Oriskany  sandstone  in  the  subsurface  of  Pennsyl- 
vania by  Kathleen  D.  Abel  and  Louis  Heyman  was  completed  this  year  and 
is  scheduled  for  publication  in  late  1980.  The  study  is  based  on  gamma-ray 
log  correlations  of  all  available  wells  in  Pennsylvania  that  penetrate  the 
Oriskany. 

A Ridgeley  format  based  on  gamma-ray  log  signature  and  including  the 
Oriskany  sandstone  has  been  defined  and  traced  northward  from  the  type 
Ridgeley  in  West  Virginia.  The  correlations  show  that  the  Ridgeley  thins 
from  southeast  to  northwest  and  pinches  out  along  a line  between  Lawrence 
and  Potter  Counties.  Some  Oriskany  fields  such  as  the  Penfield  field,  Clear- 
field County,  and  the  Elk  Run  pool,  Jefferson  County,  are  apparently  re- 
lated to  stratigraphic  entrapment  along  the  Ridgeley  pinchout.  Future  pro- 
duction may  be  related  to  the  pinchout  in  Armstrong,  Butler,  and  Lawrence 
Counties,  especially  along  anticlinal  axes. 

Most  other  Oriskany  fields  are  related  to  structure.  The  most  recent  dis- 
coveries are  in  Somerset  County,  and  further  production  is  anticipated 
there.  Northwest  of  the  Ridgeley  pinchout,  sandstone  at  the  Oriskany  hori- 
zon (probably  basal  Onondaga)  is  patchy.  Although  there  are  a few 
Oriskany  fields  northwest  of  the  pinchout,  production  is  unpredictable  be- 
cause of  the  patchiness  of  the  sandstone  and  because  most  wells  there  en- 
counter saltwater  at  the  Oriskany  horizon.  However,  the  Oriskany  of  north- 
western Pennsylvania  should  not  be  ruled  out  as  a possible  secondary  tar- 
get. 

The  following  maps  at  a scale  of  1 : 1 ,000,000  are  the  final  products  of  the 
Oriskany  project;  they  are  now  available  on  open  file  at  the  Pennsylvania 
Geological  Survey,  Oil  and  Gas  Geology  Division. 

1 ) Ridgeley  isopach  and  sub-Onondaga  subcrop  map 

2)  Sandstone  thickness  map 

3)  Oriskany  production  map 

4)  Drilling  depth  map  (shows  depth  to  top  of  Oriskany) 

LOWER  SILURIAN  MEDINA  SANDSTONE  GROUP  PROJECT, 
NORTHWESTERN  PENNSYLVANIA 

by  Robert  G.  Piotrowski 

The  Lower  Silurian  Medina  Sandstone  Group  is  one  of  the  most  actively 
drilled  targets  for  natural  gas  in  Pennsylvania.  In  1979,  128  gas  wells  were 
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successfully  completed  in  Erie  County  alone  in  this  horizon.  The  Medina 
Group  sandstone  will  also  be  the  primary  target  for  drilling  in  the  Pennsyl- 
vania portion  of  Lake  Erie,  which  may  soon  be  opened  for  exploration. 

The  objectives  of  the  Oil  and  Gas  Geology  Division’s  study  of  this  strati- 
graphic unit  were  to  understand  the  regional  stratigraphy  of  the  Lower 
Silurian  elastics  in  Pennsylvania  with  emphasis  on  the  Medina  Group  sands 
in  northwestern  Pennsylvania,  to  map  current  gas  production  from  the 
Medina  Group  in  northwestern  Pennsylvania,  to  understand  the  geology  of 
the  Medina  Group,  and  to  aid  drillers  in  its  future  development. 

The  study  consists  first  of  a series  of  nine  regional  cross  sections.  The 
purpose  of  the  cross  sections  is  to  define  the  regional  mapping  units  in 
northwestern  Pennsylvania,  show  their  distribution,  and  indicate  their 
equivalency  to  units  in  Ohio,  New  York,  and  across  Lake  Erie  into  Canada. 
The  cross  sections  also  tie  the  Lower  Silurian  Medina  Group  sandstones  to 
the  equivalent  Lower  Silurian  Tuscarora  sandstones  in  central  Pennsylva- 
nia. Figure  29  shows  the  distribution  of  this  cross-section  network,  and  the 
distribution  of  the  Medina  and  equivalent  facies. 

A series  of  eleven  maps  were  also  constructed  for  northwestern  Pennsyl- 
vania detailing  the  Lower  Silurian  elastics.  The  maps  include:  (1)  gas  pro- 
duction from  the  Medina  Group  in  northwestern  Pennsylvania;  (2)  drilling 
depth  map  to  the  top  of  the  Queenston;  (3)  structure  on  top  of  the  Queen- 
ston;  a series  of  isopach  maps  including  (4)  isopach  of  the  Clinton  Group, 
(5)  isopach  of  the  Medina  Group,  (6)  isopach  of  the  Whirlpool  sandstone, 
(7)  isopach  of  the  Cabot  Head  shale,  (8)  isopach  of  the  Grimsby  sandstone; 
and  a series  of  sandstone  quality  maps  including  (9)  and  (10)  net  sand  isolith 
maps  (50  percent  and  75  percent  gamma-ray  sand  cutoff)  of  the  Medina 
Group,  and  (1 1)  sand/shale  ratio  map  of  the  Medina  Group. 

All  eleven  maps  detailing  the  Lower  Silurian  elastics  in  northwestern 
Pennsylvania  will  be  published  at  a scale  of  1:500,000.  The  cross-section 
network  will  not  be  published  but  will  be  available  as  open-file  material  at 
the  Survey’s  office  in  Pittsburgh.  Publication  of  this  report  is  anticipated  in 
late  1980  upon  completion  of  drafting  and  review.  Prior  to  publication,  the 
report  data  are  available  for  inspection  at  the  Pittsburgh  office  of  the  Sur- 
vey. 


OPEN-FILE  REPORTS  AND  OTHER  DATA  AVAILABLE 

The  following  reports  and  other  data  are  available  on  open  file  at  the 
Pennsylvania  Geological  Survey,  Oil  and  Gas  Geology  Division,  1201  Koss- 
man  Building,  100  Forbes  Avenue,  Pittsburgh,  Pennsylvania  15222. 

(1)  Surface  to  Middle  Devonian  (Onondagan)  Stratigraphy,  Part  I 
(STOMDES)  (1972),  by  D.  R.  Kelley  and  W.  R.  Wagner.  15  p.,  8 cross  sec- 
tions, vertical  scale  1 inch  = 100  feet. 
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(2)  Deep  sand  exploration  and  gas  developments  in  Pennsylvania  (1973), 
by  Lillian  A.  Heeren.  1 map  in  6 sheets,  scale  1 :250,000. 

(3)  Salina  or  equivalent  and  deeper  penetrations  of  Pennsylvania  (1973), 
by  D.  R.  Kelley  and  L.  J.  Balogh.  1 map,  scale  1 :500,000. 

(4)  Tully  and  deeper  formations,  brine  analyses  of  Pennsylvania  (1973), 
by  D.  R.  Kelley  and  L.  A.  Heeren.  1 chart  and  map,  scale  1 :500,000. 

(5)  Stratigraphic  framework  of  the  Greater  Pittsburgh  area,  Parts  1 and 
2 (1972),  by  W.  R.  Wagner  and  W.  S.  Lytle.  20  p.,  9 sections  in  13  sheets. 

(6)  Active  gas  storage  fields  map  of  Pennsylvania,  by  L.  J.  Balogh,  1 
map,  scale  1:500,000. 

(7)  A subsurface  rock  correlation  diagram,  surface  to  basement,  Alle- 
gheny Plateau  of  Pennsylvania,  by  Louis  Heyman. 

Also  on  open  file  at  the  Pennsylvania  Geological  Survey’s  Pittsburgh  of- 
fice are  over  27,800  drillers’  logs,  along  with  3,075  mechanical  logs;  a Sam- 
ple Library  containing  approximately  1,200  wells,  90  of  which  are  out-of- 
state  wells;  and  a Core  Library  containing  cores  on  approximately  40  wells. 


ACTIVITIES  OF  THE  OIL  AND  GAS  REGULATORY 

DIVISION 

SUMMARY  OF  REGULATORY  FUNCTIONS 

by  John  A.  Ifft 

The  Division  of  Oil  and  Gas  Regulation  administers  several  different  laws 
affecting  the  oil  and  gas  industry.  Act  225  provides  for  permitting  of  oil  and 
gas  wells,  the  underground  storage  of  gas,  mining  around  wells,  and  the 
methods  of  casing  and  plugging  oil  and  gas  wells.  Act  359,  the  Oil  and  Gas 
Conservation  law,  pertains  only  to  the  deeper  producing  horizons,  and  pro- 
vides for  the  spacing  of  oil  and  gas  wells,  unitization  of  interests,  and  the 
protection  of  the  correlative  rights  of  oil  and  gas  owners.  Act  38  relates  to 
the  underground  storage  of  gas  and  the  protection  of  the  people  residing  in 
the  area. 

Figures  30  and  31  summarize  the  work  of  the  Division  during  1979. 

ACTIVITIES  OF  THE  NATURAL  GAS 
POLICY  ACT  (N.G.P.A.)  SECTION 

by  Charles  H.  Updegraff 

The  Bureau’s  Division  of  Oil  and  Gas  Regulation  started  mailing  infor- 
mation and  forms  relative  to  the  Natural  Gas  Policy  Act  of  1978 
(N.G.P.A.)  on  November  15,  1979.  This  Act  was  part  of  a total  National 


Figure  30.  Summary  of  activities  of  the  Oil  and  Gas  Regulatory 

Division,  1956-1979 
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Energy  Plan  signed  into  law  by  President  Carter  on  November  9,  1978,  and 
the  effective  date  was  December  1,  1978.  The  Federal  Energy  Regulatory 
Commission  (FERC)  was  empowered  to  administer  the  Act  by  adopting 
rules  and  regulations  consistent  with  the  provisions  of  the  Act.  The  Act  pro- 
vides a gradual  move  toward  price  deregulation  by  1985  of  new'  discovered 
gas,  with  specified  price  increases  for  all  categories  of  natural  gas  deter- 
mined by  well  classification.  It  was  necessary  to  obtain  Pennsylvania  legisla- 
tive authority  for  a state  agency  to  make  well  classifications  as  required  by 
FERC.  This  authority  was  granted  to  the  Department  of  Environmental  Re- 
sources by  Act  21,  signed  into  law  by  Governor  Thornburgh  on  June  28, 
1979.  Implementation  of  the  Act  was  assigned  to  the  Bureau  of  Topo- 
graphic and  Geologic  Survey’s  Division  of  Oil  and  Gas  Regulation. 

The  Bureau  then  prepared  regulations  based  on  the  federal  Act,  detailing 
the  procedures  that  Pennsylvania  producers  must  follow  to  qualify  for  well 
classification.  These  regulations  were  passed  by  the  Environmental  Quality 
Board  on  October  23,  1979,  effective  upon  publication  in  the  Pennsylvania 
Bulletin  on  November  3,  1979. 

The  function  of  the  staff  will  be  to  process  the  applications  by  examining 
the  data  submitted  by  each  applicant  to  justify  the  category  for  which  he 
seeks  a determination.  The  staff  will  be  involved  in  reviewing  classification 
requests  for  four  major  categories:  “New  Natural  Gas,’’  “New  Onshore 
Production  Well,”  “High  Cost  Gas,”  and  “Stripper  Well,”  three  of  which 
have  several  subcategories.  Each  category  has  a different  allowable  maxi- 
mum ceiling  price  set  by  federal  law.  It  is  the  staff’s  obligation  to  assure  that 
the  data  submitted  with  each  application  are  sufficient  to  meet  the  federal 
criteria  for  the  well  classification  that  is  requested  by  the  applicant. 

A backlog  of  approximately  4,000  applications  is  on  file,  and  many  more 
applications  are  anticipated.  A $30.00  filing  fee  to  cover  the  state  cost  of  ad- 
ministering the  program  is  required  for  each  well  determination  application. 
In  addition,  a FERC  form  and  Pennsylvania  forms  must  be  completed  and 
submitted  along  with  geologic,  engineering,  and  production  data  to  support 
the  requested  classification. 

Figure  32  lists  the  actions  taken  by  the  staff  in  making  well-classification 
determinations  for  the  year  of  1979. 


Figure  32.  Wei  I -classification  determinations  made  under  the 
Natural  Gas  Policy  Act 
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SUMMARIZED  RECORDS  OF  REPORTED 
DEEP  WELLS  IN  1979 

THAT  PENETRATED  ROCKS  OF  MIDDLE  DEVONIAN 

OR  OLDER  AGE 

The  information  in  Figure  33  has  been  compiled  mainly  from  drillers’ 
logs,  location  plats,  and  geophysical  logs  received  from  the  Oil  and  Gas 
Regulatory  Division.  Other  sources  are  Petroleum  Information  Corpora- 
tion (PI),  and  personal  communications  with  oil  and  gas  operators.  Wells 
are  filed  with  the  Oil  and  Gas  Regulatory  Division  by  permit  numbers.  The 
Oil  and  Gas  Geology  Division  assigns  a file  number  which  appears  on  the 
Survey’s  published  and  open-file  maps. 

A single  asterisk  appearing  on  a record  indicates  that  all  formation  tops 
and  total  depths  were  picked  from  a geophysical  log.  A record  without  an 
asterisk  means  that  the  formation  tops  and  total  depths  are  from  the  drill- 
er’s log.  A double  asterisk  precedes  the  7-1/2-minute-quadrangle  name  and 
location.  The  tables  are  listed  alphabetically  by  county  and  by  name  of  well. 


Figure  33.  Summarized  records  of  reported  deep  wells  in  1979  that  penetrated  rocks  of  Middle  Devonian  or  older 
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Figure  33.  (C ontinued) 
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Figure  33.  (Continued) 
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Figure  33.  (Continued) 
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Figure  33.  ( Continued ) 
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Figure  33.  ( Continued ) 
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Figure  33.  (Continued) 
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Figure  33.  ( Continued ) 
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SUMMARIZED  RECORDS  OF  DEEP  WELLS 
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Figure  33.  (Confinued) 
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OIL  AND  GAS  DEVELOPMENTS  IN  1979 


SUMMARIZED  RECORDS  OF  DEEP  WELLS 
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Figure  33.  (Continued) 
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